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in randomized trials and systematic reviews

Matthew J. Page*, Joanne E. McKenzie, Andrew Forbes
School of Public Health and Preventive Medicine, Monash University, Level 6, The Alfred Centre, 99 Commercial Road, Melbourne, Victoria 3004, Australia
Accepted 24 October 2012; Published online 18 January 2013

Abstract

Objective: To collate and categorize the ways in which selective inclusion and reporting can occur in randomized controlled trials
(RCTs) and systematic reviews.

Study Design and Setting: Searches of the Cochrane Methodology Register, PubMed, and PsycInfo were conducted in April 2011.
Methodological reports describing empirically investigated or hypothetical examples of selective inclusion or reporting were eligible for
inclusion. Examples were extracted from the reports by one author and categorized by three authors independently. Discrepancies in cat-
egorization were resolved via discussion.

Results: Two hundred ninety reports were included. The majority were empirical method studies (45.5%) or commentaries (29.3%).
Eight categories (30 examples) of selective reporting in RCTs, eight categories (27 examples) of selective inclusion in systematic reviews,
and eight categories (33 examples) of selective reporting in systematic reviews were collated. Broadly, these describe scenarios in which
multiple outcomes or multiple data for the same outcome are available, yet only a subset is included or reported; outcome data are reported
with inadequate detail; or outcome data are given different prominence through its placement across or within reports.

Conclusion: An extensive list of examples of selective inclusion and reporting was collated. Increasing trialists’ and systematic re-
viewers’ awareness of these examples may minimize their occurrence. © 2013 Elsevier Inc. All rights reserved.
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1. Introduction

Systematic reviews of randomized controlled trials
(RCTs) of health care interventions are used by clinicians
to inform their treatment options, clinical practice guideline
developers to formulate recommendations, and funding
bodies to determine whether there is a justification for fur-
ther research [1—3]. The success of these activities may be
compromised when the methods used throughout the re-
view process result in bias, defined as any systematic error
that can over- or underestimate an intervention effect [4].
To inform systematic reviewers about methods that mini-
mize bias in the context of systematic reviews, methodolo-
gists have developed lists of problematic practices, for
example, searching only a single electronic bibliographic
database or screening studies for eligibility by only a single
reviewer [1,4—8]. One such practice that has gained
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attention in recent years is selective reporting, defined as
the selection of a subset of outcomes and analyses to report
in a publication [9—12].

Selective reporting can occur in various ways in both
RCTs and systematic reviews of RCTs. In RCTs, examples
include the nonreporting of outcomes that have been mea-
sured and analyzed or the partial reporting of results (e.g.,
reporting an effect estimate with no measure of variation
when the result is nonsignificant) [10,12—17]. When the
way in which outcomes and analyses are reported is based
on the results (e.g., statistical significance, magnitude, or
direction of effect), this is known as selective reporting bias
[9—11]. In systematic reviews, when multiplicity of out-
come data is available in RCTs, systematic reviewers
may choose to include only a subset of this data. For exam-
ple, if data for the outcome depression are reported in
a journal article based on two measurement scales, each
at three time points, the systematic reviewers may choose
to only include the data from one scale at one time point.
This practice is not always problematic, such as when the
choice of outcome data is prespecified [18,19]. However,
when the choice of outcome data to include is based on
the results (which we refer to as “‘selective inclusion’’), this
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What is new?

Key findings

e An extensive list of categories and examples of se-
lective inclusion and reporting in randomized con-
trolled trials (RCTs) and systematic reviews of
RCTs was collated. Few empirical studies investi-
gating the extent of bias associated with selective
inclusion or reporting in systematic reviews of
RCTs exist.

What this adds to what was known?

e To our knowledge, this is the first systematic re-
view of reports describing empirically investigated
or hypothetical examples of selective inclusion and

reporting in RCTs and systematic reviews of
RCTs.

What is the implication and what should change

now?

e Trialists and systematic reviewers need to be aware
of the scenarios in which they may inadvertently
introduce bias through selective inclusion or re-
porting of results.

e Increasing trialists’ and systematic reviewers’
awareness of these examples may minimize their
occurrence.

e More methodological research is needed to investi-
gate the magnitude of bias resulting from different
examples of selective inclusion and reporting, par-
ticularly at the systematic review level.

can introduce bias. After inclusion of outcome data, out-
comes and analyses may be selectively reported in system-
atic reviews in the same way as occurs in RCTs (e.g.,
selecting which outcomes and meta-analytic effect esti-
mates to report based on the results) [20,21]. Both selective
inclusion and reporting may over- or underestimate meta-
analytic results [9—11,19], limit interpretation, and mislead
users about the importance of particular outcomes [13,21].
Fig. 1 illustrates the levels at which selective reporting in
RCTs, selective inclusion in systematic reviews, and selec-
tive reporting in systematic reviews can occur. The example
depicts a scenario in which multiple measurement instru-
ments of depression are used with different transformations
of the outcomes (final and change from baseline values).
There are many additional ways in which outcomes and
analyses can be selectively included or reported
[1,7,12,16,22,23]. To date, there has been no review of
the literature describing these practices. Collating such a list
has multiple purposes: it increases the trialists’ and system-
atic reviewers’ awareness of possible types of selective

reporting which may occur at the RCT level, it highlights
how systematic reviewers may inadvertently introduce bias
through the selective inclusion of results or misinform users
of systematic reviews through selective reporting of results,
it helps to identify where empirical research may be
required to investigate the prevalence and impact of po-
tential sources of bias, and it guides methodological advice
regarding how to minimize these practices. The aims of this
research were therefore to (1) collate and categorize the
ways in which selective inclusion and reporting can occur
in RCTs and systematic reviews and (2) identify the types
of selective inclusion or reporting that have been researched
in empirical studies investigating such bias. To meet these
aims, we conducted a systematic review that included
reports describing examples of selective inclusion or
reporting. We then categorized the identified examples
and made judgments about whether examples reported at
one level (e.g., selective reporting in RCTs) could hy-
pothetically apply to other levels (e.g., at either the sel-
ective inclusion or reporting in systematic reviews levels
or both). It was beyond the scope of this review to synthe-
size the results of empirical studies investigating selective
inclusion or reporting—a systematic review of empirical
studies investigating selective reporting in RCTs exists
[23], and we are currently synthesizing the results of empir-
ical studies investigating selective inclusion and reporting
in systematic reviews [24]. This work will be reported
elsewhere.

2. Methods
2.1. Eligibility criteria

The following inclusion criteria were used to select
reports for the systematic review: (1) the report was (a) a re-
port of an empirical study which investigated the pre-
valence or impact of a type of selective inclusion or
reporting, or the extent of variation in how outcomes in
a particular clinical area are measured, analyzed, and re-
ported, in RCTs or systematic reviews of RCTs; (b) a review
of such empirical studies; or (c) a statistical methods article
or commentary focused on selective inclusion or reporting;
(2) the authors reported at least one empirically investi-
gated or hypothetical example of selective inclusion or re-
porting in RCTs or systematic reviews of RCTs; and (3) the
report was written in English (as we did not have the re-
sources available to translate articles reported in other lan-
guages). Empirically investigated examples were defined as
those derived from cohort studies (e.g., the reporting of out-
comes was followed from protocol to publication in a cohort
of RCTs or systematic reviews), cross-sectional studies
(e.g., the extent of variation in reporting adverse event out-
comes was investigated in a sample of RCTs or systematic
reviews), or case studies (e.g., selective inclusion of out-
comes was investigated in a single systematic review).
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